INTRODUCTION
Neurogenic dysphagia is a frequent and life-threatening symptom of neurological disorders. Patients suffering from swallowing impairment account for at least 50% of all patients with hemorrhagic or ischemic stroke. [1] [2] [3] Those with swallowing disorders are at high risk of developing aspiration pneumonia, 4 and psychological disorders, dehydration, asphyxia, and malnutrition can also occur as complications. These complications can lead to a serious decline in the patient's quality of life, including severe discomfort and financial burden. 5 The main therapies currently used in clinical treatment of neurogenic dysphagia are total parenteral nutrition (TPN), nasal feeding through a stomach tube, improvement of cerebral circulation, nerve cell activation, acupuncture and rehabilitation training. 6 Recently, Saconato et al 7 found that the chin-tuck maneuver is an effective compensatory strategy for patients with a delayed swallowing trigger and those finding it difficult to swallow liquids, but it is not appropriate for patients with severe dysphagia. Acupuncture is a simple, safe and economical therapy for dysphagia. 8 The curative effect rate of acupuncture for neurogenic dysphagia is about 80%-100%. 9 Acupuncture therapy and rehabilitation training therapy are indicated for the same disease spectrum, and have the same intervention time. The two therapies have strong complementarities in theory, and together they embody the advantages of Chinese and western combination therapy. 10, 11 Dysphagia caused by pseudobulbar palsy is one kind of neurogenic dysphagia. Professor Gao Winbin 12 developed "nape needle therapeusis" through analyzing the symptoms of bulbar paralysis according to records of past medical cases, and applying the principle of neighboring point selection in acupuncture theory combined with modern anatomical knowledge. He not only selected neck acupoints, but proposed Gongxue, Tunyan, Fayin and other new points. 13 Our experiment aimed to evaluate the therapeutic effects of nape acupuncture combined with rehabilitative swallowing training in the treatment of dysphagia caused by pseudobulbar palsy, and to compare it with rehabilitative swallowing training alone.
MATERIALS AND METHODS

Patients
From June 2014 to December 2015, 117 patients with dysphagia caused by pseudobulbar palsy visited the acupuncture out-patient clinic of Hangzhou Hospital of Traditional Chinese Medicine. One hundred of these patients were enrolled in this study (nine patients were excluded for not meeting the inclusion criteria, five patients declined to receive acupuncture therapy, and three refused to provide informed consent). All 100 patients (40 females and 60 males) were randomized into a control group and an experimental group, with 50 patients in each group (one case in the control group discontinued hospital visits and was excluded, n = 49; and two cases in the experimental group discontinued hospital visits and were excluded, n = 48). The subjects were aged from 40 to 80 years (average age 67 years).
All had 14-165 d of disease course (average disease course 41 d). All patients provided written informed consent before participating in the study. This study was sanctioned by the medical ethics committee of the Zhejiang Hospital of Traditional Chinese Medicine (Registration No. 2011-K-030-01).
Diagnostic criteria
Patients were recruited according to the diagnostic criteria for pseudobulbar palsy outlined in Jiao and Wang's "Symptomatology in diseases of the nervous system" 14 as follows: (a) dysphagia, dysphasia, dysphonia; (b) positive reaction of pathological brainstem reflexes, such as sucking reflex, palmomental reflex etc.; (c) bipolar disorder, forced crying and laughter; (d) absent uvular reflex, pharyngeal reflex hyporeflexia or normality. A patient with diagnostic criterion (a) plus any one of (b), (c) or (d) was diagnosed as having pseudobulbar palsy.
Inclusion criteria
Inclusion criteria were as follows: (a) the case met the above diagnostic criteria; (b) patients were confirmed to have suffered a stroke by head CT and MRI, accompanied by pseudobulbar palsy; (c) the disease course did not exceed half a year; (d) patients were aged 40-80 years; (e) patients were proven to have symptoms of dysphagia, with a water swallow test (WST) grading of Ⅲ or above; (f ) patients voluntarily participated and agreed to provide informed consent.
Exclusion criteria
The following individuals were excluded: (a) patients younger than 40 years or older than 80 years; (b) patients with brain stem infarction; (c) patients whose disease course exceeded half a year; (d) patients with massive brain infarctions accompanied by disturbance of consciousness; (e) patients with motor, sensory or global aphasia; (f ) patients with local throat lesions, such as thyroid issues, local infection, ulceration etc.; (g) pregnant and lactating women, and those with bleeding tendency or bleeding diseases; (h) patients with hyperpiesia (BP > 180/120 mm Hg); however, after taking antihypertensive drugs, if the blood pressure decreased to 170/110 mm Hg or below, these patients were accepted; (i) patients with severe primary diseases of the heart, liver, kidneys, hematopoietic system, endocrine system or malignant tumors; and (j) patients with low intelligence or psychiatric symptoms and who would not cooperate.
Randomization and blinding
Patients from the acupuncture out-patient clinic were randomly assigned at a 1∶1 ratio to receive rehabilitative swallowing training or acupuncture combined with rehabilitative swallowing training. These patients were assigned numbers ranging from 1 to 100 according to the timing of their visit. To reduce selection bias, sealed envelopes labeled with the numbers 1 through 100 were used for the group assignments to maintain experimenter blindness. The envelopes were opened sequentially according to the visit sequence numbers labeled on the envelope. The patients were strictly treated with their assigned therapy according to the envelope they received. The experimenters who prepared the envelopes were not the outcome assessors. The outcome assessors were not blinded to the treatments because they were aware of the differences in visit frequency between the experimental group and the control group over the course of the study.
Interventions
Subjects in both groups received rehabilitative swallowing training (details below). Subjects in the experimental group also received nape acupuncture treatment. The procedure was conducted once per day, excluding weekends, over 8 weeks of treatment. All patients were assessed once before and once after the treatment. The evaluators did not know the group assignments, and did not participate in the treatment process.
Rehabilitative swallowing training
Indirect training methods: (a) swallowing muscle training: patients practiced actions such as lip girdle expiration, smiling, opening or closing the mouth etc., to strengthen the muscles of the cheeks and lips; (b) pushing exercise: the thorax of the patient was fixed, and after closing the glottis, they suddenly re-opened the glottis; (c) closed glottis training: after a deep inspiration, patients held their breath for 5 s, then cleared their throat (for example: they made the long "A" sound, held the breath for 5 s, then coughed); (d) Mendelsohn maneuver: patients were required to focus on the thyroid cartilage, and to swallow saliva repeatedly. They were asked whether they could feel the movement of the Adam's apple up and down. Then, when they swallowed, if they felt the Adam's apple going up, they would contract the muscle to keep it up for a number of seconds; (e) ice-massage: frozen cotton swabs were used to lightly stimulate the bilateral soft palate, lingual radix and posterior pharyngeal wall; (f ) tonguemuscle training: patients were asked to complete horizontal, back, and lateral movements of the tongue, and a dorsum raising movement, using a spatula to provide resistance, or to use the tip of the tongue to lick the lower lip, pressing on the hard palate. Direct training methods: (a) food placement: food was placed in a location in the mouth that the patient could feel, which allowed them to move the food smooth; (b) food form: food was chosen according to the severity and stage of dysphagia, starting with the easiest food to manage (gelatinous food at the beginning of training, gradually moving to paste, full diet and water); (c) feeding position: patients were seated with the neck flexed slightly forward and the body tilted about 45 degrees to the normal side (if unable to maintain a seated position, a supine position was taken, with the trunk 30 degrees to the left, head and neck bent forward, and the shoulder of the hemiplegia side propped up by a pillow); (d) progressive adjustment of food intake: patients were asked to focus on each mouthful and eat slowly, starting with a mouthful of 3-4 mL, and increasing the amount of food when appropriate up to a normal-sized mouthful of 20 mL; (e) interaction swallowing: after eating and swallowing, patients were asked to drink a little water (1-2 mL), which not only induced the swallowing reflex, but also eliminated residuum from the pharynx. The therapy was conducted one-on-one for 30 min once a day, excluding weekends, over 8 weeks of treatment.
Nape acupuncture combined with rehabilitative swallowing training
The experimental group received nape acupuncture treatment as well as rehabilitative swallowing training. The patients were seated, and the acupuncture procedure was conducted as follows. After normal sterilization of the points, Fengchi (GB 20), Yiming (EX- HN 14) and Gongxue [found by Gao Weibin, 1.5 cun directly inferior to Fengchi (GB 20)] were each bilaterally punctured with the tip of a 4.0 cm filiform needle (0.25 mm × 40 mm), directed towards the Adam's apple, to a depth of 25-40 cm. The twirling and rotating manipulation was conducted for 15 s, at a speed of 100/min. Needle retention time was 30 min after the De Qi, and the needles were manipulated three times during this period. Next, Lianquan (CV 23), and external Jinjing and Yuye (both extra-points) were punctured obliquely with the tip of the needle pointed towards the lingual radix to a depth of about 4.0 cm. Tunyan (between the hyoid and the Adam's apple, 0.5 cun lateral to the anterior midline, just in the depression), Zhiqiang (the depression between the hyoid and the Adam's apple), and Fayin (1.5 cun inferior to the Adam's apple, 0.3 cun lateral to the anterior midline) were punctured obliquely for about 0.8 cm. The twirling and rotating manipulation was conducted for 15 s, at a speed of 100/min, before the needles were removed. Retention of needles was forbidden for all points except Fengchi (GB 20), Yiming (EX-HN 14), and Gongxue. If the patient had a tendency to cough when the needles were manipulated, the needle was removed immediately. The entire therapy was conducted once a day for 30 min, excluding weekends, over 8 weeks of treatment.
Common index
Common index included sex, age, and course of the disease.
Curative effect index
Repetitive saliva-swallowing test (RSST): 15 the patient was seated, or took a relaxing position in bed. The evaluator put an index finger on the patient's Adam's apple and hyoid bone so they could feel the swallowing movement. The patient then swallowed repeatedly and quickly, and the Adam's apple and hyoid bone moved forward through the index finger and then back, marking the completion of the swallowing reflex. Each patient was observed doing this exercise for 30 s, and the number of swallows was recorded. Water swallow test (WST): 16 patients took two or three sips of water in a sitting position. If this was no problem, they would be asked to drink 30 mL of warm water. The WST is a validated clinical tool with five stages (Ⅰ, drinking all in one go, without choking or bucking; Ⅱ, drinking in two or more goes, without choking or bucking; Ⅲ, drinking all in one go, with choking and bucking; Ⅳ, drinking in two or more goes, with choking and bucking; Ⅴ, having difficulty drinking all the water, usually with choking and bucking). 
Statistical analysis
The data were processed with SPSS 17.0 (SPSS Inc. Released 2008. SPSS Statistics for Windows, Version 17.0. Chicago: SPSS Inc. Chicago, IL, USA) by independent statisticians. The t-test for continuous data was conducted after the Kolmogorov-Smirnov test for normality. A paired-samples t-test was used for intra-group comparison, while an independent-samples t-test was used for comparison among groups. Non-normal data were subjected to nonparametric tests. Ranked data were compared using a rank-sum test. Enumeration data was identified by the χ 2 test. A value of P < 0.05 was considered statistically significant.
RESULTS
All the subjects completed the entire therapy process, except for two subjects in the experimental group and one subject in the control group (Figure 1 ).
Baseline characteristics
There were no differences among the key baseline characteristics of either the experimental or the control group (Table 1) .
Evaluation of RSST, SSA and SWAL-QOL
RSST scores: there were significant differences before and after treatment in both groups (experimental group, t = -14.726, P < 0.001; control group, t = -13.255, P < 0.001). A significant difference was found in the RSST index between the experimental and control groups after treatment (t = 2.992, P = 0.004 < 0.005). SSA scores: differences were observed in both groups (experimental group, t = 12.143, P < 0.001; control group, t = 9.759, P < 0.001). Analysis of the SSA scores indicated that the therapy in the experimental group was less effective than that of the control group (t = -3.628, P < 0.001). SWAL-QOL scores: both groups had apparent changes in SWAL-QOL scores, which mainly increased in relation to the original scores (experimental group, t = -18.955, P < 0.001; control group, t = -12.578, P < 0.001). A difference was found in the SWAL-QOL index between the experimental and control groups after treatment (t = 6.037, P < 0.001). The RSST, SSA and SWAL-QOL results are presented in Table 2 .
Evaluation of WST Statistically significant differences were found in WST scores before and after treatment in both the experimental and control groups (experimental group, Z = -5.844, P < 0.001; control group, Z = -5.436, P < 0.001) ( Table 3 ). The experimental group's therapy produced a more pronounced effect than that of the control group (Z = -3.182, P = 0.001 < 0.005).
Evaluation of efficacy
The improvement rate in the experimental group was higher than in the control group. Nape acupuncture combined with rehabilitative swallowing training had a higher improvement rate than rehabilitative swallowing training alone (Z = -2.794, P = 0.005 < 0.01) ( Table 4) .
Correlation between onset age and the efficacy of nape acupuncture combined with rehabilitative swallowing training There were differences among the four age groups in the efficacy of nape acupuncture combined with rehabilitative swallowing training (χ 2 = 10.377, P = 0.016 < 0.05). The efficacy of the treatment in patients aged 40-50 years was better than that of patients aged over 70 years (Z = -2.073, P = 0.038 < 0.05). The treatment was more efficacious in patients aged 50-60 years than in patients aged 60-70 years (Z = -2.024, P = 0.043 < 0.05). There was a significant difference in the efficacy the treatment between patients aged 50-60 years and patients aged over 70 years (Z = -2.848, P = 0.004 < 0.005) ( Table 5) .
Correlation between onset frequency and the efficacy of nape acupuncture combined with rehabilitative swallowing training
The efficacy of the treatment in patients with one episode was significantly superior to that of patients with two or more episodes (Z = -2.778, P = 0.005 < 0.01) ( Table 6 ).
Correlation between lesion location and the efficacy of nape acupuncture combined with rehabilitative swallowing training No differences were found between the efficacy of the treatment in patients with damage to the cortex or subcortex and that of patients with damage to the internal capsule or basal ganglia (Z = -0.539, P = 0.590 > 0.05) ( Table 7) .
Adverse events
Throughout the experiment, no abnormal changes in vital signs or experimental factors were observed in the patients in the two groups. No adverse reactions, such as fainting during acupuncture, stuck needles or hematomas, were reported. There were five cases of ecchymoma in the experimental group. The ecchymomas disappeared after several days without any treatment. 
DISCUSSION
Our research aimed to study the therapeutic effects of nape acupuncture combined with rehabilitative swallowing training for the treatment of dysphagia caused by pseudobulbar palsy. After patients were treated with nape acupuncture and/or rehabilitation training, all RSST, WST, and SSA scores were lower than before the treatment, while the SWAL-QOL score increased markedly. There were also significant differences in Table 1 HN 14) , Gongxue, Lianquan (CV 23), external Jinjing and Yuye, Tunyan, Zhiqiang, Fayin; no points in control group. The entire therapy was conducted once a day for 30 min, excluding weekends, over 8 weeks of treatment. RSST: repetitive saliva-swallowing test, no differences were found between the two groups (P > 0.05); SSA: standardized swallowing assessment, no differences were found between the two groups (P > 0.05); SWAL-QOL: swallow quality-of-life questionnaire, no differences were found between the two groups (P > 0.05); WST: water swallow test, no differences were found between the two groups (P > 0.05). Table 2 Comparison of RSST, SSA and SWAL-QOL scores in the experimental and control groups before and after treatment ( HN 14) , Gongxue, Lianquan (CV 23), external Jinjing and Yuye, Tunyan, Zhiqiang, Fayin; no points in control group. The entire therapy was conducted once a day for 30 min, excluding weekends, over 8 weeks of treatment. a P < 0.001, compared with that before treatment in the same group, b P < 0.001 compared with that in the control group after 8 weeks' treatment. WST: water swallow test. these four indices between nape acupuncture combined with rehabilitative swallowing training and rehabilitative swallowing training alone. The differences indicated that both therapies could improve swallowing function, but nape acupuncture combined with rehabilitative swallowing training was more effective than rehabilitative swallowing training alone. The differences in the SWAL-QOL scores showed that both therapies could enhance patients' quality of life, but the therapy the experimental group received provided a greater improvement in quality of life. Correlations of onset age, onset frequency, and lesion location with the efficacy of nape acupuncture combined with rehabilitative swallowing training led to several conclusions about patients with dysphagia caused by pseudobulbar palsy. Firstly, it was easier for younger patients to recover than it was for older patients. The treatment was more efficacious in patients aged 50-60 years than in those aged over 60 years, and was no worse than in younger patients. Secondly, patients with only one episode recovered more easily than those with two or more episodes. Lastly, there were no correlations between the lesion location and the efficacy of nape acupuncture combined with rehabilitative swallowing training. Nape needle therapeusis was analyzed from the following anatomical features. Because there are vertebral arteries and veins, occipital arteries and veins, lesser occipital nerves, and suboccipital nerves below Fengchi (GB 20), stimulation of this point would improve the vertebral-basilar artery blood supply. Auricular arteries and veins, internal carotid arteries and veins, the great auricular nerve, and lesser occipital nerves exist deep below the Yiming (EX-HN 14) points, so stimulation in this area could adjust the blood circulation of the bilateral internal carotid arteries and auricular arteries, and ameliorate the blood circulation of the scalp. The deep tissue of the Gongxue points includes vertebral arteries, and the deep tissues of Zhiqiang and Tunyan include branches of the glossopharyngeal and vagus nerves, the superior constrictor and the stylopharyngeus. Recurrent laryngeal nerves lie below the Fayin points, and the hypoglossal nerves are located adjacent to Lianquan (CV 23), external Jinjing and Yuye (both extra-points). Stimulation of these points results in in- HN 14) , Gongxue, Lianquan (CV 23), external Jinjing and Yuye, Tunyan, Zhiqiang, Fayin; no points in control group. The entire therapy was conducted once a day for 30 min, excluding weekends, over 8 weeks of treatment. a P < 0.01, compared with the efficacy of the control group after 8 weeks' treatment. Table 5 Correlation between onset age and the efficacy of nape acupuncture combined with rehabilitative swallowing training Notes: all patients were treated with nape acupuncture combined with rehabilitative swallowing training in the experimental group for 8 weeks.
a P < 0.01, compared with the efficacy of the treatment in patients with two or more episodes after 8 weeks' treatment. Table 7 Correlation between lesion location and the efficacy of nape acupuncture combined with rehabilitative swallowing training 88.89 Notes: all patients were treated with nape acupuncture combined with rehabilitative swallowing training in the experimental group for 8 weeks. No differences were found between the two lesion locations (P > 0.05).
creased cerebral blood flow and improved function of the glossopharyngeus, making the paralyzed muscles of tongue more flexible. All points chosen in nape needle therapeusis were in dominance region of the sensory fibers of glossopharyngeal nerve and vagus nerve. When stimulating these points, the excitement resulting from acupuncture would transmit from afferent neurons to interneurons (including cerebral cortex and medulla). Then excitatory signals would be analyzed and synthesized in interneurons, which could carry nervous impulse to effectors (muscles). Hypoergy or reactions enhancement would occur in effectors. That meant cerebral cortex could adjust corticobulbar tract normally and the damaged nerve reflex arc was re-established, which could coordinate the movement of muscles about swallowing. When the movement of muscles returned to normal, the dysphagia would be cured or relieved. 20 
